This paper examines whether unleveraged REITs in Dubai help optimize the risk/return characteristics of a mixed asset portfolio. The performance is also analyzed using Shariah compliant REIT structures incorporating discussion of the performance of REITs operating in a zero-tax environment within the Modigliani and Miller (1958) framework. The empirical results confirms that investment in real estate via Dubai REITs would have substantially improved the performance of a mixed asset portfolio through its ability to hedge inflation, enhance returns and reduce volatility. These characteristics persisted under sensitivity testing. Furthermore, the conclusions find that leveraging the REIT produced increased risk without providing risk/return benefits.
-INTRODUCTION

Substantial growth in surplus funds available for investment by Muslims in the Middle
East and globally has produced the need for banking and financial products that comply with the teachings of the Koran. This has lead to rapid growth in Islamic Finance and Islamic financial institutions have introduced products to cater to the Muslim populations.
Recent legislation introduced by the Dubai International Financial Centre (DIFC) regarding Real Estate Investment Trusts (REITs) provides a unique research opportunity regarding the potential benefits of incorporating REITs into a mixed asset portfolio. The diversification benefits of REITs is well documented and may see these products become an increasingly popular asset class for global investors allocating funds into Dubai and the GCC region. The research presented here demonstrates that incorporating unleveraged REITs into GCC portfolios may assist in optimizing a mixed asset portfolio.
Unleveraged REITs also provide the additional benefit of conforming with the principles of Islam (and so making them Shariah compliant) producing more desirable products for Muslim investors globally.
The remainder of this paper is structured as follows: a literature review covers the key literature on various aspects of REITs, capital structures and Islamic Finance; this is followed by a Data and Methodology section used to examine the performance of the Hypothetical Property Trusts (HPTs) as proxy for the REIT market. The next section provides a detailed analysis of the performance of HPTs and how they compare with results obtained in previous studies; and the final section concludes the paper with a summary of the findings and indicated possible further research possibilities.
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-LITERATURE REVIEW
Much of the research that has been performed on REITs in recent years has its origins in the principles of modern portfolio theory developed by Markowitz (1952) . The research of Brueggman et al. (1992) , Chandrashekaran (1999) , and Sing and Ling (2003) encompassed the US and Singapore markets and found that investment in real estate via REITs provided significant diversification benefits and superior risk adjusted returns, indicating that the inclusion of REITs in a portfolio would help optimize its performance.
The ability of real estate to hedge against inflation has received considerable academic discussion as evidenced in Hartzell et al. (1987) , Rubens et al. (1989) , Chan et al. (1990) and Sing and Low (2000) . These authors reported varying levels of hedging abilities of REITs and the general consensus of the evidence was that investment in real estate did provide a positive hedge against actual inflation.
The studies of McCue and Kling (1994) , Mueller and Pauley (1995) , Ewing and Payne (2003) and Bredin et al. (2007) have focused their research on the sensitivity of REITs to the movements of interest rates and have all concluded that an inverse relationship exists, that is an increase in interest rates decreases the value of REITs and, conversely, a decrease in interest rates increases the REIT value. The cause for the inverse relationship explained by Bredin et al. (2007) showed that the movement in interest rates immediately causes the capitalization rate, a measurement used to calculate property value, to change thus creating an instant readjustment in value. The impact of changes in money supply has been researched by Rogalski and Vinso (1977) and Thorbecke (1997) where these studies reported that an increase in the money supply positively affects the value of stocks to the extent that a one positive standard deviation rise increased stock returns by 1.79% per month.
The inclusion of debt within capital structures is theoretically depicted in the research of Modigliani and Miller (1958) where they assessed the capital structure of firms and the benefits of debt financing. They concluded in Proposition I, under the assumptions of perfect capital markets and no personal or corporate tax, that leveraging had no effect on the value of a firm or its cost of capital. However, once corporate taxation was brought into discussion, the authors found that a firm benefited from leveraging to the extent of the tax shield which is the rate on corporate earnings multiplied by the market value of the debt issued.
As to whether untaxed entities, such as those in Dubai, would benefit by leveraging are highlighted by the work of Boyd et al. (1998) and Chaudry et al. (2004) . They reported that debt free real estate was seen as optimizing portfolio efficiency through lowered risk for all investors. However, the addition of leveraged real estate caused a decline of the mixed asset portfolio frontier for untaxed entities. It was also noted that higher levels of borrowing may increase earnings and returns but only at the expense of higher levels of risk and probability of default. Aggarwal and Yousef (2000) and Jobst (2007) examine the principles of Shariah law, which is the foundation of Islamic finance, and how it limits the ability of scholars and financial institutions to create financial products that are deemed Shariah compliant. Two main obstacles noted by the authors are that Shariah law bans interest, which is the basis of conventional banking, and preventable uncertainty, known as gharar. A financial product that has been developed by Islamic Banks is Ijara. This means that people can use Shariah compliant finance to purchase assets such as real estate in a manner more akin to a rental agreement with a predetermined markup to reflect the cost of funds. The concept of Ijara, much like that of financing leases (or similar lease to buy arrangements), is when a bank purchases a property on behalf of an investor and allows them to enjoy the benefits of the asset in return for predetermined payments. Once all payments have been made the asset is then transferred to the name of the client. Aggarwal and Yousef (2000) conclude that most of the financing of Islamic banks is based on the mark up principle, including Ijara, which is very much like conventional debt instruments, and the fact that most lending is secured violates the prohibition of collateral like that of Ijara where properties are held as collateral.
-DATA AND METHODOLOGY
The historical prices of the Dubai property market have been provided by property firms Colliers and Landmark. These property data are compared to that of other local investment asset classes including that of the local equity market, the Dubai Financial With REIT legislation being relatively new in Dubai, and a lack of actual publicly traded property trusts to date, the way in which the property data is assessed in order to reflect the attributes of a Real Estate Investment Trust is through the creation of 'Hypothetical Property Trusts'(HPTs). The HPTs created were to have been initiated in the 4 th quarter of 2004 with an initial investment capital of AED 1,000,000 that was used to purchase both property specific portfolios with 100% residential, and 100% commercial components and then finally portfolios of residential and commercial reflecting a diversified portfolio of properties types. As the legislation for REITs dictate that 90% of net income must be paid out to shareholders these HPTs have reinvested the remaining 10% of the net income into the property market at prevailing prices of the particular quarter. The 90% of net income paid out to shareholders is still included in the mean return to reflect the total return on investment. The HPT structures considered are shown in Exhibit 1. To gauge the effects of increased risk and probability of default due to leveraging real estate, as discussed in Chaudry et al. (2004) , two HPTs were created with levels of borrowing representing portfolios that were 35% (HPT,4) and 75%(HPT,5) leveraged.
Exhibit 1-Hypothetical Property Trusts
The portfolio that was leveraged is HPT A consisting of villas and apartments, providing observations to be made on HPT A that is initially debt free and then leveraging incrementally. The interest rate used to determine the borrowing cost was that of 6.25%
per annum and the calculation for the mortgage repayments was based on a 15 year amortisation schedule.
In ascertaining the risk and return benefits of property investment in Dubai the above HPTs, the Dubai Financial Markets (DFM), and the Emirates Bank Bond (EBB) were assessed based upon their returns, standard deviation, and Sharpe Ratio of quarterly excess returns. As found in Chandrashekaran (1999) the Sharpe Ratio is calculated as:
where: R = return of asset R f = risk free rate as measured by the 90 day Treasury Bill 1 σ = standard deviation of excess returns
The returns for the HPTs have been calculated using the approach adopted in Boyd et al. (1998) where the return for an unleveraged real estate investment is:
where: R u = return for an unleveraged real estate investment V 1 = price of HPT at the beginning of the period;
V 2 = price of HPT at the end of the period; I = income for the period.
The return for a leveraged real estate investment is: 
where: R L = return for a leveraged real estate investment R u = return from unleveraged investment L = degree of leverage expressed as a percentage of original value I = the interest rate paid for leveraged funds
The research of Boyd et al. (1998) that concluded there was a negative effect from adding leverage to a real estate portfolio when non taxed investors were considered and that a positive result from leveraging only occurred where investors that were subject to taxation is the basis for this section of research where leveraging real estate in a nontaxed environment is investigated and whether it is deemed appropriate or providing value. The formula found in Boyd et al. (1998) is used to calculate the return for leveraged real estate where a tax shield is available to taxed investors is:
where: R lt = return for leveraged real estate where a tax shield is available to taxed investors R u = return from unleveraged investment L = degree of leverage expressed as a percentage of original value i = the interest rate paid for leveraged funds T = investor's marginal tax rate
In order to assess the correlations between the several asset classes being used in this study that may be given partial allocation in a mixed asset portfolio, the correlation of excess returns for the HPTs, the DFM and Emirates Bank Bond have been analyzed using the formula:
With the work of Markowitz (1952) as the basis for Modern Portfolio Theory, several studies including that of Brueggman et al.(1992) , Chandrashekaran (1999) , and Sing and Ling (2003) have found that the low, moderate, and sometimes negative correlation exhibited by REITs, equity and bond markets provided for diversifications benefits that optimized a mixed asset portfolio by reducing overall risk.
The correlation exercise performed on the varying asset classes has also been used to test the relative degree of dependence of several macro economic data including money supply, oil prices and the US Fed Rate as the UAE interbank lending rate, EIBOR, does not provide sufficient data points yet is closely tied to the US interest rates, as the UAE currency is pegged to the US Dollar.
Inflation has presented a significant concern in Dubai and the U. In addition to the assessment of the above performance measures a further analysis is performed by creating numerous portfolios in order to create the efficient frontier. The assets included in the portfolios assessed include that of the DFM, Emirates Bank Bond, and that of HPT A. The reason for only including HPT A is the same as was explained in the Mixed Asset Portfolio section where HPT A had nearly the lowest Sharpe Ratio which provides for an objective analysis in assessing optimal portfolios.
As the freehold property market in Dubai is relatively new and a downturn in prices has not yet been fully realized, to improve the robustness of the results a sensitivity test is conducted where property prices decline for four consecutive quarters in order to realize its true potential for asset allocation in a mixed asset portfolio. Two sensitivity tests are created where the first test, Scenario A, involves adding 4 quarterly data points to the HPT data sets representing a 2.5% decline in every quarter versus a 5% quarterly decline in Scenario B. The mean returns and standard deviation for the stock market and the corporate bond market remain stable with no change in mean return or standard deviation so that a fair and rigid testing of the HPT allocation to a mixed asset portfolio is performed.
-RESULTS
The excess returns in Exhibit 2 indicates that the DFM's quarterly mean return of 7.94% was only superior to several of the HPTs that ranged between 6.18% and 9.16%, yet was far superior to the EBB where the mean was a minimal 0.32%. The inferior mean returns of the EBB to the other assets corresponds with the findings of Brueggman et al. (1992) and Chandrashekaran (1999) where both equity and property markets were superior to the corporate bond market. The higher mean of the DFM to that of the HPTs is in agreement with Brueggman et al. (1992) who found equities to have an annual mean return of 13.26% versus 10.46% for the CREF (Commingled Real Estate Fund), however it differs from that of Chandrashekaran (1999) The volatility of the asset classes, as measured by the standard deviation of excess quarterly returns, reveal that while the DFM had the highest returns it has also provided the highest standard deviation of 31.3% which can be viewed as extremely volatile compared with other equity markets. The EBB as a proxy for the corporate bond market had the lowest standard deviation of 0.187% where those of the HPTs exhibited a range of 5.1% to 10.06%, indicating that an allocation to EBB provided the least risk, followed by the HPTs and then the DFM. The superior standard deviation of the EBB corresponds with the findings of Chandrashekaran (1999) and Sing and Ling (2003) . However, it contradicts Brueggman et al. (1992) where REITs had exhibited the lowest standard deviation.
The Sharpe Ratios reported in Exhibit 2 reveal that although HPT F and H had the highest Sharpe Ratio of 2.64 and 2.0, it is Sharpe Ratio of the EBB that exhibits the superior result of all three asset classes. The EBB had a Sharpe Ratio of 1.76 where the HPTs invested in specific property types, such as HPT A in residential and HPT B in office, ranged from 0.73 to 1.459, and the DFM exhibited a relatively low 0.254. These results show that while the DFM initially had the highest mean of the three asset classes it is the volatile nature of its returns that provide for a poor risk adjusted return. While the EBB had the lowest mean yet the least volatile returns it exhibits the superior result from a risk and reward perspective. The results of the HPTs, whose mean was less than the DFM and higher than the EBB, produced a standard deviation was higher than the EBB and less than the DFM. This finding corresponds to the findings of Lee and Stevenson (2005) who view REITs as a hybrid instrument in that it provides return enhancement to bonds and risk reduction to equities.
The effects of leveraging real estate can be observed with the results of HPT A (debt free), HPT D (35% leveraged), and HPT E (75% leveraged). The results show that the
increase of leverage did result in increased returns, but only at the expense of a higher standard deviation, causing the Sharpe Ratios to decline. These results confirm the theory presented in Chaudry et al. (2004) where higher levels of leverage may increase returns but only at the expense of increased risk and probability of default.
The effect of leveraging for taxed and non-taxed investors assumes that that the marginal tax rate for an investor is 30%. The results in Exhibit 3 reveal that in an untaxed environment the unleveraged portfolio A whilst has a lower mean than the leveraged portfolios D and E, is not volatile as its counterparts giving it a much superior risk adjusted return that is 24% higher than D and 50% higher than E.
When the portfolios are subject to taxation the value provided by the tax shield to leveraged entities becomes apparent as the returns increase by 5.73% for D and 14.4% for E. The leveraged portfolios having similar volatility increased their risk adjusted returns by 6.5% for D and 18% for E, while the unleveraged portfolio A has actually experienced a lower return, and more importantly a risk adjusted return that decreased by 7%. The value provided by the tax shield provides for an argument that the increased risk that accompanies leverage is only beneficial to investors who are subject to taxation. The advantage to leveraging in a taxed environment is also revealed by the returns of D and E that have increased by 10.3% and 23% respectively. Furthermore, their risk adjusted returns have increased by 11% and 25% when they are subject to taxation and the value of the tax shield is provided. The results and descriptions described here support the theories of Modigliani and Miller (1958) where the advantage to leveraging is available to taxed entities where in the absence of such taxation leveraging provides no value. The results of the correlation analysis results in Exhibit 5 provides the potential benefits of diversification of assets when placed into mixed asset portfolios of varying proportions. The most notable result is that of the consistently low correlation between all
Exhibit 3 -Taxed vs Non Taxed Investors (actual)
Exhibit 5 -Asset Correlation
HPTs and the DFM which implies that the positive attribute of this low correlation that ranges form -0.21 to 0.27 is the potential diversification benefits that occur when the DFM and the HPTs are placed in the same portfolio.
The negative 0.27 correlation between the DFM and the EBB and the average correlation of 0.43 that exists between the EBB and the HPT provides for a minimal degree of diversification and risk reduction benefits when placed in the same portfolio. The two most significant results in Exhibit 6 are those found in the money supply (M3) and interest rate (US Fed) categories. The correlation between money supply and that of the HPTs that ranges from 0.41 to 0.46 and the DFM which is 0.47 indicates a moderate and degree of relationship that exists between the returns of the two asset classes and the growth of the money supply. This finding confirms and strengthens the findings of Rogalski and Vinso (1977) and Thorbecke (1997) and the general theory that an increase in the money supply has an upward pressure on the price of equities and assets alike.
Exhibit 6 -Correlation of Macroeconomic Variables
The strong negative correlations of the HPTs (-0.53 to -0.63) and the DFM (-0.68) to interest rates (the US Fed Rate) reinforce the findings of many studies including that of Bredin et al.(2007) , McCue and Kling (1994) and Thorbecke (1997) whereby REITs and equities have an inverse relationship to the movement of interest rates. The explanation for the inverse relationship is that when interest rates decrease (increase) the value of the assets increase (decrease) due to the change of the capitalization rate for calculating property value and that of the discount rate in valuing equity prices. Hartzell et al. (1987) who found commercial real estate to be positive hedge against inflation and Rubens et al. (1989) that found residential REITs to be a positive hedge.
While the DFM also proves to be a positive hedge against actual inflation it is that of the hedging capacity demonstrated by the EBB that causes some concern. Although the EBB has provided a very low standard deviation it comes at the expense of minimal returns resulting in a negative real return when inflation is taken into consideration. The effect of negative real returns is an undesirable scenario for bondholders where the value of an asset or portfolio is diminished through the lower purchasing power from one period to another. However, the effect of negative real interest rates has been linked by Soros (2008) to the production of asset bubbles. This section seeks to determine the optimal and minimum risk portfolio all three asset In comparison to the result of HPT A by itself in Exhibit 2, the small allocation of the EBB and the DFM allow the for the HPT dominated portfolio to result in a return that decreases only by 3.9% where the standard deviation falls by 8.4%. The resulting risk adjusted return of 0.78 is actually higher than that of 0.739 when the HPT A was assessed by itself revealing the benefits of diversification in a mixed asset portfolio strategy. With the minimum risk portfolio having a return of 1.58% which is lower than the average inflation rate of 2.05%, a negative real return is provided which may not be suitable even for the more risk adverse investors who seek to grow their wealth.
Exhibit 7 -Inflation Hedging
With the Dubai property market yet to experience a complete downturn, providing data for a full cycle in property prices, a sensitivity test has been performed. In the first scenario, Scenario A, four consecutive quarters of a 2.5% decline in prices of HPT 1 have been included, and in Scenario B, a 5% decline, whereas the DFM and the EBB have remained stable. The testing is similar to that of the previous section where minimum and maximum weightings have been set to determine the optimal and minimum risk portfolios of the efficient frontier.
The results for Scenario A are provided in Exhibit 9. Despite the quarterly declines of 2.5% to the HPT A portfolio it still dominates the efficient frontier in all the cases presented in Figure 8 as it has been provided the largest allocation in the optimal portfolio. The DFM still proves to provide lackluster results with a consistently minimal allocation possible and the EBB proves once again to be the dominant asset in the minimum risk portfolio. 
-CONCLUSION
The evidence presented in the previous literature, and the major findings of this research, strongly suggest that the growth and popularity of unleveraged Real Estate Investment
Trusts in Dubai is likely due to the ability of the Hypothetical Property Trusts to optimize a mixed asset portfolio whilst complying with the principles of Islam and Shariah. The empirical results in this research provided sufficient evidence as to how the results of one of the inferior performing HPTs, that of HPT A, hedged against inflation, provided diversification benefits via low and or negative correlation to the DFM and EBB and dominated the efficient frontier, even under the sensitivity testing. The suggested capital structure of one that is absent of any borrowing has been given credibility as leveraging in a non-taxed environment was proven to be counter-productive due to lack of a tax shield and increased levels of risk. Furthermore, the exclusion of leverage would arguably increase the attractiveness of REITs as an asset class to large pools of Muslim investors globally.
Areas for Further Research
This research has provided evidence that REITs may receive a significant asset allocation in investment portfolios for people and firms investing in Dubai and the GCC. However, there must be a continuous and periodic update to the empirical work performed as the data sets are currently limited due to the relative youth of the market. The lack of a significant and positive correlation between the equity markets of the UK, Russia, India and Iran also provides for areas of further research and investigation as the residents of these countries have been seeking diversification by becoming active investors in the Dubai real estate market. Where the equity markets were not conclusive in providing evidence to their influence on the local property market, it may be the money supply or interest rates figures of these countries that may produce more credible results. The conclusion of the work by Schnabl and Hoffman (2007) , where the low interest rate regime and abundant money supply levels of developed countries causes rapid growth of emerging markets, would be effective if combined with the further investigation of the influence of the UK, Russian, Indian, and Iranian markets on the Dubai property market.
